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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch is provided with safety collars with maxlmuin outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overiap tiie gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
cflOdenc^. 1 dwga 
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(541 rUI ACTUPb JDpijl PEMOHTA OECAAHUX KOHOHH 
(57) Abstract: 

K o(&nacni 6ypcHm h f^a6tirm ne^m h rasa, b «iacTiiocTH k tcxhbkc r TexHononsM 
Kamrranuioro pcMOfrra CKBananibi. Ucnb - noBbtmcHiic Ha^exHocni pcMOHnio-BoocTaiioGHTejifaHiiix pa6arr 
3a cnerr sanvrru repuencanpyiomjero noKpbmiH c coxpaneimeM repidemn^aufm xonoHHbi no Bceft ff^nmc 
HanoxcHHOTx> luiacTbipn. JVih yroro oh ciia6xeH upcfifixprnxrenhmam MamKeraMH. MaKCHManbHbifi 
HapyKHbiil ^piaMcrp Koropboc npcBbnnaer HapyKHbifi ^HaMcrp KOJibq^eBfaix ancMCHTOB, npw yroM 
i^jc^QxpaHiiTCJifaHbie MauscTbi pa3MeimeHbi licxf^ KOJibi^eBbiMM ancMCHTaiai repMCTHdiipyioii^cro 
noKpbiTMH c 3a3opoM c S03M0XH0CTUO B pa6otieM nojioxeioni nepeKpbtTHH aaoopoB c yueHbineHHeu 
HapyjKHoro jjfitaMertpB. Jipq^oxpaHHrenbiibix MaiuKcr HapyxHoro /^ai^crpa Konbmcobix aneMCHTOB. 4 wi. 
falUUl 
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Description (OiiHcanHe ■3o6peTeHHii|: 

M3o6peTCi]Me othochtch k o6nacTH 6ypeiiiiH n pjOShim Ho^m h rasa n. d «iacTH0CTH. k rexHiKe h 
TexBonoraH KamrranbHOPo peuoHra CRBamoiki. 

Uenbio H3o6peTeHHH warmercfl noBbimeHMe Ha^^exHocm peMOHTBo-BoocTaHOBirrenfaHbix pa6oT 3a otct 
3aiqRTbi rqnicenoiipyioiqero noRpuirsH c coxpaHCHXiCM rcpMexroaqaH KonoHHbi no BceA a^imhc 
HanoscHHoro luiacrbipH. 

MocTaBncHRafi i^cjib ^ocrifraeTCH tcvc, tiro nnacrupb fjpst peMoirra o6c2\niibix kohohh cocrrosuufni no 
upcmonbuo-ro^ipiipoBaHHofl Tpy6bi c napyiKHboi rcpMertisMpymi^su noKpurneM* BbmonHetiHbai h3 Ha6opa 
Konb^jCBbix sjieuearoB. pacnonoscHHbix ^onb Tpy6bi c sasopoM ppyr oTBocHTCJibHo jspyreL, cHa6wcH 
npq^oxpammnbHbiMH MamscraMM. MaKCHManbHbiA HapyauxbiA pfnatdtrrp Koropbix npeBbnnaer HapyiKUbcA 
AHSAttTp xonui^Bbix aneijeHTOB, npu 3tom npe;(oxpaHHTenbHi>ie uaHwerbi paauec^eiibi utmjxy KonbueBboiH 
ajieittHTaMH repuenisiQiyioiiijero noKpuivH c saaopauH g bo3uoxhoctuo b pa6ocieii nojiosemoi 
nepocpbrniH sasopoB c yMCHbineHueM HapyKHoro jj^autrrpA npqnoxpaHiiTenfaHbix mbhikct ao uapyxuioro 
AHaMcrpa ROJibiicBbix ancMeiiTOD. 

ripH ipaHcnopnipofiKe rasoro nnacTbipH B Konomiy oOcBf^obiK Tpy6 KoaraRT ero 00 creiiKofl KonoHHbi 
ocympcTBnnercR Mcpes MaHxerbi, pasuempmbie b saaopax utx^y KonwyBhiMH rtpiharrvampymsfam 
sjiCMCHTaiof Ha onpe;nencHHOM paocroHHUH ffpyr or ^yra no Bccil ffjnmc luiacrbtpn. 

MaHHcra BbmGknneHa b wfffi u^imampai c nocroffHHbiM iinii nqxMcaHbQi no ee ^nHHC j^faMcrpoM n 
Tona^raoft creRKH. HantSojifaimffl ^Hakterp uaa^erbi npeBbnnaer HapyxHuft onucaKKbitt fffX9MeTp 
KOjibi^cBoro repMcnraiipyiotmero ancMorra, 

^^HHa MaiDKer Bu6KpacTCH xaKUM o6pa30M. qrofibi npu pasMCU^cmoi kx aa nnacrbipe tAcm^y 
repMCTKSHpyioiaHMH sjicMCHTaMM coxpaHHncH fyHKipioHantiHfaiH 3a30p He TOJifaRO npH TpaiicnopTKpoBKe, HO 
H npH padUHpemoi nnacTbipH b KonoHHe. 

PaccTomme u&xfjy MaHKcrauK m hx KomnxecTBO paocmcTbiBaeTcn e sasociaMOCTtt or ff^mmJ. luiacxbipn h 

KpIIBH3UbI CTBQJia CKBaJKHHbC. Vro6l>t npH KOHKpCTHbUC KX SHa^lCHWIX Hdl/DOSIBTb KORTaXT 

rqiucTiEaiipyioimcro nospbrniH nnacrupH c KonoHBOfl n ero paspymeHne. 

KoB^Hrypai]^ uaH»eT, ^asssKO-utxasnsHGCSMt cBojICTBa u npoMHOCTHbie xapaKTepHcmKH MarepHana ii3 
KQToporo QHH HSToroBneHbi, nosBaJMiOT o6ecneqxTb hx qenocTHOCTb npn pfiaxcHim nnacTbipfl b 
CKBaaucHC, a upa ero pacnnipeumi mc^phaxpoBamcH b p^ffiianbHOM HanpaBixemiBi ffp Btntpumti pasHoft 
TonmpHc rq>MeTK3HpyK)mero noKpbiTHH nnacTbipH, naunonan flonoranarrcFihHyio noTepx> npoxc^oro 
ce^ieHHfl KonoHBbi o6ca;^ibix Tpy6. 

Ha ^HP. 1 ii3o6paxeH njiacTbipb 1 c o;;eTbiMB na Hero npemoxpaHirrejifaHbiuH uaHxeraKOi 2. cnymjeHHUil b 
o6c£^nHyio KonoHHy 3: Ha ^ht. 2 m 3 npoAOJibHue H noncpetmbie cemcHm iiaHxeTbi; Ha ^Mr. 4 DS^HaHT 

D03MO»H0rO H3r0T0BneHMH MaHmcT. 

MaHxera ((^hp. 1 3) HaroTaaniiBaeTcsi c nepeweHHbiu no ee /vnnie ;9iaueTpoM c o^HHaKoeofl TxmuiHHoii 
ci tiHKH no Bc^hiy ce^eunio passiofl vum GnH3Kofl Tomi^iHe repueTH3HpyK>ii\eTX> noRpbiTMfl nnacrupH. Ha 
KOHmcBbcx y^acTKax 4 ee BHyTpeHHHft ^HaMcrp Bboiomfleu c MHHycoBfaiM ppJiycKCiu no otbodicheixi r 
HapyxHOMy AuaMcrpy naacTbipH. B cpef^uM nacrra 5 ;^iaMeTp MaHKcrbi yBemraHBaeTCH 6e3 H3MeHeHKH 
Tomi^iHbi CTCHKH ^o pasMcpa Ha 3 4 mm npesbimaioti^ero AHauerp repueTH3HpyK»qjero Konbi^eBoro 
aneiieara 6. e peaynbrraTC «icro b tchc uaHTserbi oCSpasyercH noAKyrpcHHe. 

ricpcxoAbi 7 or 6onbaiero AnaMerpa k MCHbrncMy BbOiomieHbi ROHH<<ociaiMn c yrnoM npM DcpnofHc Konyca 
ueHfaODiM 45**. Mex^y repMexHROM 6 h Manxerofl 2 iiMecTx:^ sasop 8. Hnacrbipb cnycRacrcH b cKsaxKHy 
BamraHre 9. 

rinacTfaipb co6HpaeTCH a ycraHaannBaercfl cn^nymnHM o6pa3oii<. 

MaHxeru 2 qnesaiOT Ha njiacrupb ] c Hararou^ vro o6ecne<ofBaeT hx ynepxaHBe Ha hcm. SareM na 
nnacTbipb naHOCHTcn repMeTH3i(pyioii;ee noKpbiTite 6 b bm^c KonbucBbix aneiieHTOB TaRHU otipaaoM, «iTo6bi 
uexAy hhmii h ManxcxaMH 2 ocraBancsi 3a3op 8. nocne 3Toro nnacrbipb Ha nrraHne 9 onycKaercn b 
o6cewyx> Tpy6y k uecry ee HerepMennHOCTK, h pacnntpHercH AopHiipyioimefl ronoBKoii no luiOTHoro 
ROHTaxTa CO creHKoft o6capiaaA RonoHHU. 

TpaHcnopTHbie ra6apHTHbie pasKcepbi njiacrwpH o6ycnoByicHbi pasuepaMH np<;noxpaHxrrenbHbix waHxer h 
noaroMy npn fljBumemm ero b kcjiohhc ROHTaRT repMexHSHpyiomero noRpbiTHH njiacTbipH 00 creHRaMH 
o6caAHbix KonoHH KCKJiso^eB, TTo o6ccnc^oiBaeT ero coxpaHHocTb. 

Manxerbi MororaBmiBaioTCH m3 MaTepuana ppcfrsroHHO snacnfMHoro^ UTo6bi He npenHTCTBoaaTb 
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pacampeHiao nnacTwpR b kojiohhc h hc oonaBaTb npn yroM SHawrcnbiibix AononmiTcnhHbix yairaift h d 
TO »e BpchiH AocraTOHBo npoworo. cnoco6iioro ooxpamiTb reoMcrpiftncKyio ^pMy b npoupccc 
TpancnopTBpoBiui luiacrupH K weeny mpymiBm kohohhu. Banpnwep. nonnsTBTieBa unn peannu. 

npM pacmMpemoi nnacrbipn iMiuEeTbi oa cmct noAByrpeioill. o6pa3yion9ix 3a3op lO uejEAV hhmm h 
□nacTupcw r kohmuccbbx ucpcxDjjpB, BcxjDoqaKMiQix o6pa30BaHHc cKJi^oK. Ac^PMHpyKTCH B paffwanbHou 
HanpaancHKH h npKXHMajorcn k ctchkc nnacTupff. nocxonfaKy TonmHHa ctchkb Mamtcr 6nii3Ka TOjm^iHc 
repMemsnpyncqero noKpunifi. AonanBBTcnbHDft ixDrqsH npoxDAnoro ceneBnn Konomibi b aone ycraBOBicH 
iDiacTUpfi He nponcxiwiT. 

McnojibaoBaHHC npqyioKCHRcro luiacTMpn, caafixcKHoro iQxnoxpaHHrenbHbDOi liaHxerabiH noaBonuT 
npemynpcAMTb rpeuise rqjMCTTOHpyMincro nospuTUH o ctchkh KonoHHu, ooxpauHTb ero u tnocTHocrb h 
o6ecneqirrb Banemoiift peuofrr Herepunvnibix o6cani°>ix kojiohh. UUtU HhXai UbIU3 
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Claims [<Popuyjia Bi3o6peTeHHfl|: 

rinacTbipb peMoara o6caAKbix kojiohh, cocTOHmnft k3 npoAonbuo rtH^papoBauHoA Tpy6bi c napyxuibod 
repMcmaHpyioixQHM noRpumeM, BbtnoixHemibaf ira HaL6opa RonbiicBbix meuarroB, pacnojiOHceuHbix i^ojxb 
Tf^bi c aaaopofti oTBOCRrenbHo ffpyr ppyrsu orjnmaxxiQfflcfi rtu, vro, c ujsjujo nosbimeiiiifi usv^exsiocTH 
peuoi]Tiio-B(X3CTaHOBDiTenfaHboc pa6oT 3a cmct ^aaxftm rtpuernsjupywnjsro noKpbmiH c coxpaHCHwcM 
repKKTiDapRB KonoBHU no scsefi atxhhc HanoxcHHoro nnacTWpH, oh cRa62BCH npcnoxpaHHTCJibHbiMn 
MaHxeraMii, MaxcHManfaHbifl HapyaHbift jjfMauerp Roropbix npeofannaer napyiBBfaifl p/MMtfrp Ronu^eebix 
aneMCHTOB. npH 9tou np^oxpamrrcjibHue uatUKerbi paauaqcHbi uctk;^ Ko nwy BMM H ' aneueuTaMii 
repMCTiEsiipyioiqero noKpbmiH c sasopa&iB c BoaBCOJKHOcTbio b pa6owM iiqjioxchrii nepcxpbmiH sasopoa c 
yMCHbUKHKCM HapysHOPO AHaMCTpa npqAoxpaHHTcniiiibix waKser AO BapsrsKBoro mfaMcrpa KoniiUCBbix 
Skna^eiiToa 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of flie sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and tiie consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the coliunn string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tigjitness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see soiirce for figure] 
Drawings: 
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Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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